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The global COVID-19 pandemic has radically changed the way health care is delivered in
many countries around the world. Evidence on the experience of those receiving or provid-
ing maternity care is important to guide practice through this challenging time.
Methods
A cross-sectional study was conducted in Australia. Five key stakeholder cohorts were
included to explore and compare the experiences of those receiving or providing care during
the COVID-19 pandemic. Women, their partners, midwives, medical practitioners and mid-
wifery students who had received or provided maternity care from March 2020 onwards in
Australia were recruited via social media and invited to participate in an online survey
released between 13th May and 24th June 2020; a total of 3701 completed responses were
received.
Findings
While anxiety related to COVID-19 was high among all five cohorts, there were statistically
significant differences between the responses from each cohort for most survey items.
Women were more likely to indicate concern about their own and family’s health and safety
in relation to COVID-19 whereas midwives, doctors and midwifery students were more likely
to be concerned about occupational exposure to COVID-19 through working in a health set-
ting than those receiving care through attending these environments. Midwifery students
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and women’s partners were more likely to respond that they felt isolated because of the
changes to the way care was provided. Despite concerns about care received or provided
not meeting expectations, most respondents were satisfied with the quality of care provided,
although midwives and midwifery students were less likely to agree.
Conclusion
This paper provides a unique exploration and comparison of experiences of receiving and
providing maternity care during the COVID-19 pandemic in Australia. Findings are useful to
support further service changes and future service redesign. New evidence provided offers
unique insight into key stakeholders’ experiences of the rapid changes to health services.
Introduction
The COVID-19 pandemic declared by the World Health Organization (WHO) on 11th March
2020 [1] has resulted in rapid, significant and previously unprecedented changes to the way
maternity services are provided around the world. These changes have impacted many stake-
holders of maternity services including women, their partners and support people, midwives,
medical staff and midwifery students [2].
In the global context, Australia has had lower prevalence of COVID-19 positive cases and
lower mortality rates when compared to similar countries. At the time of reporting, Australia
had a total of 1011 COVID-19 positive cases per million people (/mill) and 25 deaths/ mill in
comparison to the United States (US) who had 17, 935 cases/mill and 550 deaths/ mill, or the
United Kingdom (UK) with 4947 cases/mill and 611 deaths/mill since the pandemic started
[3]. Reports from countries profoundly impacted by the pandemic including Italy, China, Bra-
zil, the UK and the US have all conveyed the need to change the way that maternity services,
particularly hospital–based care for childbearing women and their families, are provided [4,
5]. In Australia, the federal Department of Health distributed advice around social distancing
requirements recommending limitations to the amount of people allowed per square meter
[6]. However, governance of hospital-based care is organised by the jurisdictions and individ-
ual state and territory departments of health. While the social distancing advice was adopted
by each jurisdiction, it was implemented in varying ways and changes to health service provi-
sion were experienced even within each health district. In most jurisdictions, there were almost
weekly updates to the policies that support clinical practice and guidelines around whom may
attend which pregnancy care appointments, when, and for how long [7, 8]. The speed at which
health services have had to change their models of providing maternity care is likely to have
impacted both those that receive maternity care (women and their partners), as well as those
that provide maternity care (midwives, midwifery students and doctors).
In response to the high transmission and reproduction rates of the COVID-19 virus, the
underlying objective of the rapid health service redesign in Australia has been centred on
ensuring physical distancing, and reducing non-urgent contact between individuals who do
not usually live in the same home [9]. In addition, enhanced application of Personal Protective
Equipment (PPE) including masks, face shields, gowns and gloves, as well as heightened
awareness of the need for hand hygiene have been implemented in an effort to minimise the
potential spread of the virus [10].
Health service models that have until recently relied on physical contact for clinical assess-
ment and face to face provision of education, health promotion, clinical care and early
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parenting support have been radically transformed to be provided remotely via telephone,
video calls, and with significantly shortened or in some cases, cancelled face-to-face appoint-
ments [9]. Antenatal assessments have been moved to telehealth appointments using phone
interviewing; with minimal contact appointments reserved for pregnancy care in later gesta-
tions, or for women who have complex health conditions [9]. Face to face antenatal education
programs across Australia were discontinued. This decision has impacted access to informa-
tion in a format that has traditionally included women and their birth support partners, pre-
paring them for pregnancy, labour, birth, and early parenting [11]. Limitations were placed on
the number of support people permitted to be present during labour and birth; in many set-
tings, women were required to nominate only one support person which has caused concern
for women and their partners [12, 13]
There is also emerging concern about the health and wellbeing of health professionals who
are providing direct care. A recent study in China surveyed doctors, exploring measures of
psychological stress, found that staff, particularly those in areas with higher COVID-19 preva-
lence, displayed high levels of psychological, emotional and physical duress [14]. There are
similar concerns for the welfare of students, especially midwifery students who have specific
clinical experience requirements that they must fulfil in order to complete their courses [15,
16].
Whilst there has been some professional commentary [16] and early reporting of the
impacts of providing maternity care during the COVID-19 pandemic from other countries
[5], there is limited evidence that reports on the experience of those receiving or providing
maternity care during this time in Australia, especially from multiple perspectives. There is
also no published research that facilitates a comparison of the experiences and impact of the
pandemic on cohorts such as women, partners and relevant health professionals during this
same period.
This study aim was to explore and compare the multiple perspectives and experiences of
those receiving and providing maternity care in Australia during the COVID-19 pandemic.
Methods
A cross sectional exploratory design was used to survey five key stakeholder cohorts of mater-
nity care in Australia. Cross sectional studies are known for their utility in collecting and mea-
suring data at discrete points in time [17]. Given the rapid changes to health service delivery in
response to the COVID-19 pandemic, this methodology was considered ideal to address the
identified study aim of exploring and comparing the perspectives and experiences of receiving
and providing care during the pandemic. Human research ethical approval was granted by
Curtin University (HRE2020-0210) with reciprocal approval issued through Deakin University
(2020–175) and The University of Melbourne (2057065).
Research setting
There are around 315, 000 births annually in Australia [18]. Maternity care is provided in the
public and private settings with 25% of births nationally occurring the private sector [19].
Most women receive support in the antenatal period and during labour and birth from a part-
ner or designated companion [20]. Midwifery care is well integrated into the health system. It
is intended that all women have a midwife with them when they give birth, regardless of the
place or mode of birth and midwifery care is provided in the hospital and community settings
[19]. Specialist obstetricians and physicians care for women and their babies in both public
and private settings, general practitioners provide primary and some secondary maternity care
[21]. Midwifery students are prepared in Australian universities in a range of undergraduate
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and postgraduate courses with nationally standardised minimum clinical requirements [15,
22]. To contextualise the spread of COVID-19 in Australia during the study period in compar-
ison to other similarly resourced nations, Table 1 indicates the new daily case numbers over
the six-week timeframe.
Data collection
There was no existing validated survey tool available to facilitate the exploration and compari-
son of stakeholders’ experiences of maternity care during a global pandemic. The survey was
developed by the research team who have content expertise in each of the cohorts represented
and in survey design. The research team was intentionally formed to include midwifery
researchers and academics, one obstetrician/ gynaecologist, one public health clinician and
two academics with expertise in psychology including one academic with expertise in research
on fathers.
The online survey was hosted on Qualtrics and was designed to compare the experiences of
those receiving and those providing maternity care throughout Australia during the COVID-
19 pandemic, and was guided by the WHO guidelines for respectful maternity care [20].
Informed consent was indicated by participants’ selecting a check box before proceeding to
complete the survey. Demographic data were collected from each cohort including which Aus-
tralian state they live, work or study in, Aboriginal and Torres Strait Islander (Indigenous Aus-
tralian) status, gender, language spoken at home, country of birth, and age. Eleven similarly-
matched questions relating to participants’ experience of receiving or providing maternity care
were asked with a 6 item Likert scale ranging from strongly agree to strongly disagree. The
first four survey items asked participants about their perceptions of their personal safety as
well as the safety of their families. A further six questions assessed participants’ satisfaction
with care, either received or provided. Finally, participants were asked to indicate the extent to
which some of their experiences turned out better than they expected. Participants were then
asked to provide 3 words that described their experiences of receiving or providing maternity
care during the COVID-19 pandemic.
A full outline of the survey is available in S1 File. The survey was piloted with up to five
stakeholders from each of the five cohorts for face validity and clarity. Minor modifications
were made to layout and question sentence structure as a result of the feedback received. All
pilot survey entries were then deleted before releasing the survey across Australia. The survey
was distributed on 13th May and closed 6 weeks later on the 24th June 2020. The decision to
close the survey was based on a noticeable slowing in responses.
Recruitment
Convenience sampling was undertaken using social media. The study flyer was initially adver-
tised on Maternity Research in Australia Facebook Page, a platform that engages all key stake-
holders of maternity care such as parents, health professionals and maternity services. The
information was on-shared by a range of individuals and groups that are members of the page
Table 1. New daily cases of COVID-19 during the study period 13th May– 24th June 2020: A comparison between nations [3].
13th May 20th May 27th May 3rd June 10th June 17th June 24th June
New Daily Cases
Australia 11 11 11 8 9 23 29
UK 3586 2412 4052 1871 1003 1115 652
US 18044 24417 24886 14692 17536 18514 26519
https://doi.org/10.1371/journal.pone.0248488.t001
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via Facebook, Twitter and e-mail. We chose social media rather than recruiting through health
services as this intentionally distanced this study from any specific service or provider, poten-
tially reducing bias in the sample and facilitating freedom of response at participants’ conve-
nience, possibly encouraging more honest sharing of experiences. The survey was advertised
on relevant Australian social media pages and in health professional newsletters with the intent
of targeting each of the specific cohorts. Those who had received maternity care included
women who were pregnant or had given birth since March 2020, as well as partners and other
support people such as extended family, friends, doulas or others who had supported a woman
in pregnancy, birth or postnatal care during the identified period. Those who had provided
maternity care since the beginning of March 2020 included registered midwives, doctors
involved in maternity care (which encompasses General Practitioners, Obstetricians, Neona-
tologists and other medical practitioners) and students of midwifery courses in Australia.
Data analysis
Data were imported into IBM SPSS Statistics v26. Cases for which only demographic data
were provided were removed from the dataset. The mean completion rate for surveys com-
menced across the five cohorts was 85%, ranging from 72% to 90%, indicating a high accept-
ability of the survey tool. Demographic data and COVID-19 testing status are presented as n
(%). In order to avoid low cell counts for smaller cohorts, we recoded responses to the Likert
scale questions into binary variables: “Agree” (Strongly agree, agree, somewhat agree) and
“Disagree” (Strongly disagree, disagree, somewhat disagree). Chi Squared (χ2) tests were per-
formed to identify differences between cohorts on each item, comparing column proportions.
Bonferroni corrections were applied to adjust for multiple tests [23].
The qualitative data (three-word responses) were analysed using NVivo 12. Word frequen-
cies were counted; we report the top 10 most commonly occurring words for each cohort
response. Word clouds are a useful way to display succinct qualitative data and have significant
utility to depict and rank single word responses as participants distil their thoughts into single
concepts [24]. Word clouds were generated, ranking all words within the individual cohort
responses. The word frequency report was generated from exact match words rather than
stemmed words, to ensure that the frequency reporting directly reflected the words left by par-
ticipants rather than aggregating concepts through the ‘stemmed words’ approach. For exam-
ple, where ‘anxiety’ and ‘anxious’ were separately mentioned these are indicated as such. The
coloured words in the centre indicate the words with the highest prevalence, moving to the
bold text in the outer centre circle. Finally, the words in lighter font indicate the words that
constitute the remaining descriptors in the most frequent words. This data display method
provides a visual comparison of the overall stakeholder experiences which is a useful way to
supplement quantitative findings [25].
Results
Among the five cohorts, a total of 3,701 complete responses were received. There was partici-
pation from individuals in each Australian state and territory for all cohorts except for the
midwifery students’ cohort which was not completed by participants from the Northern Terri-
tory or Tasmania. Surveys were completed by those from a range of ethnic backgrounds
including Australian Aboriginal and Torres Strait Islander people. Participants indicated over
52 countries of birth (other than Australia) with more than 11% of the total responses from
individuals who speak a language other than English at home. Of the total responses, over 13%
(n = 437) of the participants had been tested for COVID-19 one or more times; only n = 12
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(0.32%) returned a positive test. Demographic variables across all five cohorts are presented in
Fig 1.
A comparison between the five cohorts in relation to the eleven shared survey items is pre-
sented in Fig 2. There were statistically significant differences in the responses between the
cohorts in ten of the eleven items. Women were more likely to be concerned for their own
safety than each of the other cohort groups (Item 1). When considering the (potential) impact
of COVID-19 on their family’s wellbeing, women were also more likely to respond that they
Fig 1. Demographic variables of cohort groups. Other� Language spoken at home [women] includes Sinhalese,
Afrikaans, Cantonese, Chinese, Dutch, German, Hindi, Italian, Malay, Mandarin, Persian, Punjabi, Sinhalese, Slovak,
Tagalong, Wakhi, Nepali, Portuguese, Swedish, Russian, Urdu. Other�� Language spoken at home [partners] Dutch,
Indonesian, Russian, Urdu. Other # Language spoken at home [midwives] Afrikaans, Arabic, Tamil. Otherβ Language
spoken at home [medical practitioners] undisclosed. Other## Language spoken at home [midwifery students] Vietnamese,
Afrikaans, Mandarin, French. Other^ Country of birth [women] Greece, Norway, Belgium, Bosnia & Herzegovina,
Denmark, Guatemala, Indonesia, Iran, Iraq, Jordan, Kenya, Oman, Papua New Guinea, Portugal, Slovakia, Somalia,
Sudan, Ukraine, Venezuela, Vietnam, Sri Lanka, Nepal, France, Russia, Sweden, Zimbabwe, Colombia, Estonia, Belarus,
China, Fiji, Israel, Japan, Mexico, Netherlands, Pakistan, Poland, Samoa, Spain, Taiwan. OtherΩ Country of birth
[partners] Indonesia, Belarus, Finland, India, Italy, Mexico, Netherland, NZ, Pakistan, Russia, S Africa, Zimbabwe. Other□
Country of birth [midwives] Ireland, Canada, Germany, Afghanistan, Austria, Czech Republic, Egypt, El Salvador, India,
Kazakhstan, Malaysia, Netherlands, Philippines, Romania, Sao Tome and Principe, Singapore, Sri Lanka, Sweden,
Tanzania, Turkey, US, Zambia, Zimbabwe. Other1 Country of birth [medical practitioners] Malaysia, NZ, US, Canada,
China, Egypt, India, Myanmar, Poland, S Africa, Tonga. Other˚ Country of birth [midwifery students] UK, NZ, US, S
Africa, China, Canada, Czech Rep, France, Singapore, Sweden. Abbreviations: ACT: Australian Capital Territory, NB:
Non–binary, NSW: New South Wales, NT: Northern Territory NZ: New Zealand, RNS: Rather not say, QLD: Queensland,
SA: South Australia, S Africa: South Africa, Tas: Tasmania, UK: United Kingdom, US: United States, VIC: Victoria, WA:
Western Australia.
https://doi.org/10.1371/journal.pone.0248488.g001
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were anxious than midwives or doctors (Item 2). Finally, when considering the health of the
babies born during the pandemic, a significantly higher proportion of women were concerned
for their baby’s health when compared with responses from those providing care, including
midwives and doctors (Item 4).
Regarding perceived risk of personal exposure to COVID-19 through attending or working
in a hospital environment (Item 3), those providing care (midwives, doctors and midwifery
students) were more likely to be concerned than women or their partners or other support
people.
When asked to consider the changes in the way health services had been delivered as a
result of the COVID-19 pandemic (Item 5), significantly fewer women and partners / other
support people were satisfied with the changes than midwives and medical staff. Similarly, a
significantly higher proportion of midwives and medical staff indicated that their professional
expectations of providing maternity care during the pandemic were being met (Item 6), com-
pared with women’s expectations of receiving care during the same period. Women’s
responses to the statement in item 11 further confirmed this experience with significantly
fewer women, partners / other support people and midwifery students than midwives and
medical staff reporting that in comparison to their expectations, care experiences turned out
Fig 2. Comparison of shared items between cohort groups. Each subscript letter denotes a subset of group categories
whose column proportions do not differ significantly from each other (Bonferroni adjustment applied). N/S Not
significant.
https://doi.org/10.1371/journal.pone.0248488.g002
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better than they thought they might during the COVID-19 pandemic (Item 11). When consid-
ering the distancing measures implemented by health services during the pandemic, midwifery
students were more likely to respond that they felt more isolated than women, midwives and
medical professionals (Item 8).
A lower proportion of women and their partners/ other support people agreed that they
were able to receive timely and clear answers to their questions about the impact of COVID-19
on their care, than midwives or doctors responding to the same question about their ability to
provide timely and clear answers to women and families in their care (Item 7). Interestingly,
despite this result, a higher proportion of women agreed that they were satisfied with the qual-
ity of care they received, than midwives and midwifery students who were reflecting on their
satisfaction with the care they were able to provide (Item 9). This is supported with the equivo-
cal (no significant difference) response from each cohort regarding their satisfaction with the
way health services were managing risk during the pandemic (Item 10).
Participants from each cohort were asked to respond with three words that described their
experiences of either receiving or providing maternity care during the COVID-19 pandemic.
The words are presented in descending order of prevalence for each cohort (Fig 3).
The word clouds (Figs 4–8) are a compelling visual representation of the descriptors used
by cohort participants to convey their experience of receiving or providing maternity care in
Australia during the COVID-19 pandemic. Areas of similarity and divergence are apparent in
this data display method which serves to support the quantitative survey findings.
Discussion
This unique study sought to explore and compare the experiences of a range of key stakehold-
ers in maternity care, including those who have received and provided care during the
COVID-19 pandemic in Australia. Findings offer new insights into the individual and collec-
tive experience and facilitate a comparison which has highlighted areas of difference among
the cohorts.
In response to the global pandemic, changes to the way maternity care is delivered have
been swift, decisive and our research would suggest, disruptive. The most significant disrup-
tion was for women and their partners, who revealed that they were dissatisfied with the
changes made to the way maternity care was delivered during COVID-19. A recent report
Fig 3. Prevalence of top ten words presented in decreasing order of frequency for each cohort.
https://doi.org/10.1371/journal.pone.0248488.g003
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from a survey of 2750 women conducted by the Australian College of Midwives (ACM) sup-
ports our findings. In the ACM report, 30% of women responded that they had considered
changing their planned place of birth, 26% of women indicated that they had considered
changing their care provider, 55% of these women indicated that this notion was in response
to the changes made in health services such as not being allowed to have a support person
attend appointments, with 36% acknowledging the reason being unable to bring their children
to appointments due to physical distancing requirements [26]. There was no available empiri-
cal evidence on the experience of fathers or birth support partners during COVID-19, but
commentary from two Italian neonatologists note their concern about the long term impacts
on the mental health and wellbeing of fathers being separated from their partners and new
babies in the recent changes during the pandemic [27]. The descriptions and responses from
partners in our study confirm the experiences of partners’ stress, anxiety and isolation during
the COVID-19 pandemic.
The findings of this research offers important insight as it reveals a divergence between con-
sumers’ and providers’ experiences of, and satisfaction with, the way maternity health service
redesign occurred during the pandemic. Whilst health professionals and midwifery students
were also concerned about the changes to maternity care, it was not to the same extent
Fig 4. Word cloud, women’s experiences of receiving maternity care in Australia during the COVID-19
pandemic.
https://doi.org/10.1371/journal.pone.0248488.g004
Fig 5. Word cloud, partner’s experiences of receiving maternity care in Australia during the COVID-19
pandemic.
https://doi.org/10.1371/journal.pone.0248488.g005
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indicated by women. This difference may be for a number of reasons such as health profes-
sionals’ understanding of the need to minimise risk, or due to an awareness of government
regulations, and constant updates which families would not have access to. Another contribut-
ing factor may be the personal and professional divide in the nature of each cohorts’ responses.
Women and their partners or support people are likely to have a deep and personal investment
in their experience, and frequent changes in health care provision could understandably influ-
ence their satisfaction during periods of vulnerability. For practitioners, professional standards
require flexibility and adaptability to change in the clinical environment, which may have
impacted responses. The management of infection prevention and control implies minimisa-
tion of contact between individuals to reduce transmission of the virus. In the context of
maternity care, prioritising protection for health care providers presents unique challenges
given the preference for relational models of care that focus on connection between the con-
sumer and provider of care. This conflict may explain some of the differences in the experi-
ences of those who received, versus those who provided care during the pandemic. Further
research using in depth approaches is needed to explore the phenomenon of consumer and
Fig 6. Word cloud, midwives’ experiences of providing maternity care in Australia during the COVID-19
pandemic.
https://doi.org/10.1371/journal.pone.0248488.g006
Fig 7. Word cloud, doctors’ experiences of providing maternity care in Australia during the COVID-19
pandemic.
https://doi.org/10.1371/journal.pone.0248488.g007
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health practitioner responses to health service changes experienced during the COVID-19
pandemic in Australia.
When considering personal risk of exposure to COVID-19 due to presence in the hospital
environment, all cohorts agreed that this risk had caused them concern. The most significant
levels of worry however were reported from midwives, doctors and midwifery students. This
finding may be associated with health consumers’ practice of engaging with hospitals only
when necessary, whereas health professionals had no direct changes to the frequency of their
attendance to hospitals as workplaces. Findings of a cross sectional survey completed by 700
maternity professionals in the UK suggested that potential lack of access to PPE, clusters of
COVID-19 positive cases in local areas, and the risk of nosocomial infection may be stressors
for health professionals working in maternity care [28]. These assertions are supported in pro-
fessional commentary offered in a reflective account of the COVID-19 experience in Kenya,
Uganda and Tanzania, where midwives have expressed fear for their personal safety and
potential exposure to COVID-19 [29]. Further evidence is required regarding the factors con-
tributing to practitioner concern around personal exposure and risk to families as a result of
their maternity care work.
The significant changes to the provision of maternity care using telehealth and physical dis-
tancing during hospital visits had an impact on each of the study cohorts. In describing the
experience, partners’ primary response was ‘isolated’. Although there is little evidence on how
fathers or support partners have experienced maternity care during the pandemic, earlier
research has confirmed that partners have felt isolated from inclusion in maternity care under
usual circumstances [30]. It is likely that the changes made to maternity care may have exacer-
bated this. When reflecting on feelings of isolation and loneliness experienced, midwifery stu-
dents in our study were affected in significantly greater proportions than all other cohorts.
Many students were prevented from attending appointments with women they had agreed to
provide continuity of care throughout their pregnancy, labour and birth and into the postnatal
period, a core requirement of all midwifery education throughout Australia [31]. In addition,
tuition changes occurred for students when universities had to move their usual face to face
teaching to the online space [32]. These factors are likely to have contributed to the students’
increased sense of isolation and loneliness. A cross sectional study of 972 midwifery students
in Turkey revealed that they experienced high anxiety levels related to their education and clin-
ical work as students during the pandemic [33]. Although outside of the scope of this study,
Fig 8. Word cloud, midwifery students’ experiences of providing maternity care in Australia during the COVID-
19 pandemic.
https://doi.org/10.1371/journal.pone.0248488.g008
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the authors recommend further exploration of midwifery students’ experiences with consider-
ation to factors such as different courses, and students’ stages and progression within their
course, which may have had an impact when considering implications for the wellbeing of the
future midwifery workforce. In addition, the impact of profound and prolonged experiences
of isolation for those receiving and providing maternity care, and how this potentially impacts
on the interaction between the cohorts, warrants further investigation.
An interesting result of this study showed that midwives and doctors were more likely to feel
that they could provide timely and clear answers regarding COVID-19 to women and families
in their care, whereas women and partners were less likely to report they received such answers.
Our findings provide a reminder of the need for clear, consistent health communication deliv-
ered in multiple modalities especially during periods of increased stress, such as those experi-
enced in the current pandemic [34]. The ACM report indicated similar findings where women
described inconsistent messages and insufficient information regarding the likely impact of
COVID-19 on the format of their maternity care, or impact on their babies [26].
Despite these shortcomings in communication, between 62% and 92% of each cohort
agreed that their receipt or provision of maternity care during COVID-19 pandemic had
turned out better than they expected; however, women, partners and midwifery students were
significantly less likely to agree than midwives and doctors. Interestingly, women were more
likely to indicate overall satisfaction with the care they had received than all of the other
cohorts. An explanation for this result may be that although a greater proportion of women
and partners or support people had indicated that their maternity care expectations were not
met, overall, women were still satisfied with their care. In addition, women and partners or
support people may have understood that maternity care services were doing their best to
meet care needs within a rapidly evolving situation.
Reports from global public health leaders indicate that in the absence of an appropriate vac-
cine for the COVID-19 virus, the changes made by health services will stay to a greater or lesser
extent in accordance with local spread of the virus [35]. In light of the findings of this study, it is
timely to consider what the consequences would be if a substantial proportion of midwives and
midwifery students are persistently dissatisfied with the care they can provide. A recent review
suggested that staff burnout and attrition from the health care workforce are potential conse-
quences [36]. These data were was collected from May to June 2020 in the Australian pandemic
experience; there is need for more research containing psychometric testing and stress inven-
tory scales to determine the long term effect of the levels of duress that health professionals have
endured, and the impact on their personal and professional identities and health.
The approach adopted in this study of considering the interconnected experience of those
both receiving and providing care during the same period, provides essential knowledge
urgently needed by health care leaders, policy makers, clinicians and educators. The evidence
facilitates consideration for the way maternity care is continued in Australia during, and after
the pandemic. Equally important, consideration of stakeholder perspectives will inform what
changes should and could be made if and when the pandemic eases. It is timely and important
to note the difference between the responses of consumers and providers of care so that future
health service redesign may be undertaken with a holistic view by understanding what is
important to consumers and providers of maternity care; and what the experiences of the cur-
rent radical redesign has been.
Strengths and limitations
The strengths of this study lie in the exploration of a range of stakeholders’ perspectives of
receiving or providing maternity care during the COVD-19 pandemic. The large sample size
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and timely data collection during the early peak of the pandemic has resulted in a data set that
has significant utility and addresses a known gap in evidence regarding the Australian
responses to maternity care during the COVID-19 pandemic, with implications that may also
be relevant for consideration by other nations which have had higher prevalence rates of the
COVID-19 virus.
The limitations of this research are related to the convenience sampling technique used,
which involves a non-random selection of participants. The rationale for this selection has
been previously described and was an important consideration for reducing the burden to a
population with recognised distress during the pandemic. As is commonly found in survey-
based data collection in Anglophone nations, our study was completed by participants who
most often speak English at home; as such caution is advised when considering the transfer-
ability of the findings to non-English speaking groups.
Conclusion
This study provides the first-known evidence to address the identified gap regarding multiple
stakeholders’ experiences of receiving or providing maternity care during the COVID-19 pan-
demic in Australia. As national and international health leaders begin to consider what will be
the ‘new normal’ of the way maternity care is provided, the findings highlighted in this study
will contribute to an understanding of the broader human and social implications of health
service redesign beyond epidemiological and financial factors.
Supporting information




The authors would like to acknowledge the women, partners, midwives, doctors and mid-
wifery students who participated in this study.
Author Contributions
Conceptualization: Zoe Bradfield, Karen Wynter, Yvonne Hauck, Vidanka Vasilevski, Lesley
Kuliukas, Alyce N. Wilson, Rebecca A. Szabo, Caroline S. E. Homer, Linda Sweet.
Data curation: Zoe Bradfield, Karen Wynter, Yvonne Hauck, Vidanka Vasilevski.
Formal analysis: Zoe Bradfield, Karen Wynter, Yvonne Hauck, Vidanka Vasilevski.
Funding acquisition: Zoe Bradfield.
Investigation: Zoe Bradfield, Karen Wynter, Yvonne Hauck, Alyce N. Wilson, Rebecca A.
Szabo, Caroline S. E. Homer, Linda Sweet.
Methodology: Zoe Bradfield, Karen Wynter, Yvonne Hauck, Vidanka Vasilevski, Lesley
Kuliukas, Alyce N. Wilson, Caroline S. E. Homer, Linda Sweet.
Project administration: Zoe Bradfield.
Resources: Zoe Bradfield, Lesley Kuliukas, Alyce N. Wilson, Rebecca A. Szabo, Caroline S. E.
Homer, Linda Sweet.
Validation: Zoe Bradfield, Karen Wynter, Yvonne Hauck.
PLOS ONE Maternity care in Australia during COVID-19
PLOS ONE | https://doi.org/10.1371/journal.pone.0248488 March 24, 2021 13 / 15
Visualization: Zoe Bradfield, Yvonne Hauck, Linda Sweet.
Writing – original draft: Zoe Bradfield, Karen Wynter.
Writing – review & editing: Zoe Bradfield, Karen Wynter, Yvonne Hauck, Vidanka Vasi-
levski, Lesley Kuliukas, Alyce N. Wilson, Rebecca A. Szabo, Caroline S. E. Homer, Linda
Sweet.
References
1. WHO announces COVID 19 outbreak a pandemic [Internet]. Geneva, Switzerland: World Health Orga-
nization; 2020. Available from: http://www.euro.who.int/en/health-topics/health-emergencies/
coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
2. Coxon K, Turienzo CF, Kweekel L, Goodarzi B, Brigante L, Simon A, et al. The impact of the coronavi-
rus (COVID-19) pandemic on maternity care in Europe. Midwifery. 2020; 88:102779-. Epub 2020/06/
10. https://doi.org/10.1016/j.midw.2020.102779 PMID: 32600862.
3. WHO. WHO Coronavirus Disease (COVID-19) Dashboard World Health Organization: World Health
Organization; 2020. Available from: https://covid19.who.int/.
4. HRIC. Human Rights Violations in Pregnancy, Birth and Postpartum during the COVID-19 Pandemic.
San Francisco: Human Rights in Childbirth, 2020.
5. Renfrew MJ, Cheyne H, Craig J, Duff E, Dykes F, Hunter B, et al. Sustaining quality midwifery care in a
pandemic and beyond. Midwifery. 2020; 88:102759-. Epub 2020/05/25. https://doi.org/10.1016/j.midw.
2020.102759 PMID: 32485502.
6. DOH. Australian Health Sector Emergency Response Plan for Novel Coronavirus (COVID-19). In:
Health CoADo, editor. Canberra: Commonwealth of Australia Department of Health; 2020.
7. Vogel JP, Wilson AN. Rapid review of maternal health recommendations related to the COVID-19 pan-
demic. Melbourne: Burnet Institute, 2020.
8. Taskforce NC-CE. Caring for People with COVID-19: Living Guidlines Melbourne: National COVID-19
Clinical Evidence Taskforce; 2020. Available from: https://covid19evidence.net.au/.
9. Health Q. Queensland Clinical Guidelines Perinatal care of suspected or confirmed COVID-19 pregnant
women. Guideline No. MN20.63-V1-R25. In: Health Q, editor. 2020.
10. Gandhi M, Yokoe DS, Havlir DV. Asymptomatic Transmission, the Achilles’ Heel of Current Strategies
to Control Covid-19. New England Journal of Medicine. 2020; 382(22):2158–60. https://doi.org/10.
1056/NEJMe2009758 PMID: 32329972
11. Pascuzzi L. Pregnancy And Birth During Covid-19: Is It Time To Re-Examine Our Childbirth Education
Content? Australian Midwifery News. 2020; 2:2.
12. Health Service Update Maternity Responses [Internet]. ACT Government; 2020. Available from: https://
www.covid19.act.gov.au/news-articles/health-service-update
13. Megalokonomous M. The families expecting a baby during Australia’s coronavirus lockdown. SBS.
2020.
14. Wu W, Zhang Y, Wang P, Zhang L, Wang G, Lei G, et al. Psychological stress of medical staffs during
outbreak of COVID-19 and adjustment strategy. Journal of Medical Virology. 2020;n/a(n/a). https://doi.
org/10.1002/jmv.25914 PMID: 32314806
15. ANMAC. Midwife Accreditation Standards 2014. Canberra: Australian Nursing and Midwifery Accredita-
tion Council: Australian Nursing and Midwifery Accreditation Council; 2014.
16. Wilson AN, Ravaldi C, Scoullar MJL, Vogel JP, Szabo RA, Fisher JRW, et al. Caring for the carers:
Ensuring the provision of quality maternity care during a global pandemic. Women Birth. 2020. Epub
2020/04/12. https://doi.org/10.1016/j.wombi.2020.03.011 PMID: 32276778; PubMed Central PMCID:
PMC7141547.
17. Shields L, Smyth W. Common Quantitative Methods. In: Schneider Z, Whitehead D, LoBiondo-Wood
G, Haber J, editors. Nursing and Midwifery Research. 5th ed. NSW: Elsevier; 2016.
18. ABS. Births, Australia 2018. Canberra Australian Bureau of Statistics: Statistics ABo; 2019.
19. AIHW. Perinatal National Minimum Data Set 2018–2019. Canberra: Australian Government; 2018.
20. WHO. Respectful Maternity Care: The Universal Rights of Childbearing Women. Washington, DC: The
White Ribbon Alliance, World Health Organization; 2018.
21. Medical Board A. Medical Board of Australia Registrant Data. Canberra: 2020.
PLOS ONE Maternity care in Australia during COVID-19
PLOS ONE | https://doi.org/10.1371/journal.pone.0248488 March 24, 2021 14 / 15
22. AHPRA. 2019/9 Annual Report. Our National Scheme: For safer healthcare. Canberra: Australian
Health Practitioner Regulation Agency: Australian Health Practitioner Regulation Agency, 2020.
23. Tabachnick BG, Fidell LS. Using multivariate statistics. 6th ed. Boston: Pearson Education; 2013.
24. Heimerl F, Lohmann S, Lange S, Ertl T, editors. Word cloud explorer: Text analytics based on word
clouds. Proceedings of the Annual Hawaii International Conference on System Sciences; 2014.
25. Bletzer KV. Visualizing the qualitative: making sense of written comments from an evaluative satisfac-
tion survey. J Educ Eval Health Prof. 2015; 12:12-. https://doi.org/10.3352/jeehp.2015.12.12 PMID:
25959652.
26. ACM. Women’s Experiences of Maternity Care during the Height of the COVID-19 Pandemic in Austra-
lia. Australian College of Midwives: 2020.
27. Lista G, Bresesti I. Fatherhood during the COVID-19 pandemic: an unexpected turnaround. Early Hum
Dev. 2020; 144:105048-. Epub 2020/04/24. https://doi.org/10.1016/j.earlhumdev.2020.105048 PMID:
32360076.
28. Semaan A, Audet C, Huysmans E, Afolabi B, Assarag B, Banke-Thomas A, et al. Voices from the front-
line: findings from a thematic analysis of a rapid online global survey of maternal and newborn health
professionals facing the COVID-19 pandemic. BMJ Global Health. 2020; 5(6):e002967. https://doi.org/
10.1136/bmjgh-2020-002967 PMID: 32586891
29. Pallangyo E, Nakate MG, Maina R, Fleming V. The impact of covid-19 on midwives’ practice in Kenya,
Uganda and Tanzania: A reflective account. Midwifery. 2020; 89:102775. https://doi.org/10.1016/j.
midw.2020.102775 PMID: 32526597
30. Jeffery T, Luo K-Y, Kueh B, Petersen RW, Quinlivan JA. Australian Fathers’ Study: What Influences
Paternal Engagement With Antenatal Care? J Perinat Educ. 2015; 24(3):181–7. https://doi.org/10.
1891/1058-1243.24.3.181 PMID: 26834439
31. ANMAC. Continuity of Care Experiences during COVID- 19 pandemic 2020. Canberra: Australian Nurs-
ing and Midwifery Accreditation Council: Australian Nursing and Midwifery Accreditation Council; 2020.
32. Torda A. How COVID-19 has pushed us into a medical education revolution. Internal Medicine Journal.
2020;n/a(n/a). https://doi.org/10.1111/imj.14882 PMID: 32666691
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